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SYSTEMS AND METHODS FOR 
DETERMINING REMOTE DEVICE MEDIA 

CAPABILITIES 

COPYRIGHT NOTICE AND PERMISSION 

A portion of the disclosure of this patent document may 
contain material that is subject to copyright protection. The 
copyright oWner has no objection to the facsimile reproduc 
tion by anyone of the patent document or the patent disclo 
sure, as it appears in the Patent and Trademark Of?ce patent 
?les or records, but otherWise reserves all copyright rights 
Whatsoever. The folloWing notice shall apply to this docu 
ment: Copyright© 2003, Microsoft Corp. 

FIELD OF THE INVENTION 

This invention relates to the remote provision of media and 
related media services from one computing device to a remote 
computing device. More particularly, the invention relates to 
a framework for remote devices to declare their media capa 
bilities for purposes of a remote computing session. 

BACKGROUND 

Remote computing gives a computing system the capabil 
ity to serve operating system-based applications to terminals 
and terminal emulators running on PC and non-PC desktops. 
Such an environment can be a thin-client architecture Where 
application processing occurs mainly on a central server, but 
can be distributed as Well. Because clients requesting access 
to such applications are available for many different desktop 
platforms (Macintosh, UNIX, and others), the server provides 
access to applications from virtually any desktop, and thereby 
provide enterprises and consumers alike With an extension to 
their computing environment With a loWer total cost of oWn 
ership. 

For instance, one type of remote computing, called multi 
point computer application, enables sharing of applications 
among computers by alloWing a vieW onto a computer appli 
cation executing at one site to be advertised Within a session 
to other sites. Such communication is achieved by Way of a 
pre-de?ned protocol. Each site can, under speci?ed condi 
tions, take control of the shared computer application by 
sending remote input, such as remote keyboard and pointing 
device information. It thus enables remote vieWing and con 
trol of a single application instance to provide the illusion that 
the application is running locally. Also, some types of “appli 
cation sharing” remote computing provide for the synchroni 
Zation, at multiple sites, of multiple instances of the same 
executing computer application. A session generally includes 
object(s) executing on one or more client entities Which coop 
erate via a protocol to share one or more applications Within 
the session. Such a protocol de?nes interactions among client 
entities and the session. Terminal Server and the Remote 
Desktop Protocol enable an exemplary remote computing 
environment. 

FIG. 1A generally illustrates hoW remote computing, like 
the remote computing of Terminal Server, operates betWeen a 
server and a client. Server S and client C communicate over 
any netWork connection NC, Whether Wired or Wireless. 
Application A executes on the server S. A user interface, 
representing operations that can be performed in connection 
With Application A, is transmitted to the client C. The user 
interface is then rendered or displayed, e.g., Display D, on 
client C, and a user of client C can perform operations in 
connection With server S as if the application Were running 
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2 
locally. Input to client C respecting Application A is trans 
mitted back to server S via RDP or another protocol, received 
by the remote computing server softWare and the operation 
respecting Application A is performed on server S on behalf 
of client C. 

Over the last decade, the media rendering functionality of 
host PCs has been evolving rapidly. Moreover, the number of 
formats of media, Whether audio and/or video, that can be 
rendered by the host PC has been proliferating. Fortunately, 
storage has evolved alongside the media desktop to handle the 
increase in media, Whether stored in connection With a 
streaming experience, or more permanently on disk. Conse 
quently, it is desirable to port the media rendering capabilities 
of today’s host PC desirable to remote devices. 
Commonly assigned co-pending US. patent application 

Ser. No. 10/413,846 (the ’846 application), ?led Apr. 15, 
2003, entitled “Application Program Interfaces and Struc 
tures in a Resource Limited Operating System,” describes 
various techniques for remoting a media experience. As dis 
cussed in the ’ 846 application, exemplary cooperation among 
computing devices to transmit a media experience rapidly and 
in high quality to one or more remote endpoints is shoWn in 
FIG. 1B and described beloW. 

FIG. 1B provides a high-level overvieW of an exemplary 
operating environment 200 suitable for transmitting media to 
a remote device. A local PC 201 depicts a computing experi 
ence 202, Which includes a user-interface component 204 and 
a media component 206. To transmit the computing experi 
ence 202 in high quality, the user interface is communicated 
through a user-interface channel 210 and the media compo 
nent(s) 206 are communicated through a media channel 208 
via network 211. A remote component 212 receives the user 
interface component 204 and the media component 206 
through their respective channels. The media and user-inter 
face component are composited to render the computing 
experience 202 on a remote endpoint 213. 

Local PC 201 can be a conventional PC, such as computer 
110, as Well as a variety of other computing devices. Other 
exemplary computing devices include a notebook computer, 
a tablet PC, or a server. Local PC 201 can be any consumer 

electronics device capable of rendering media component 
206. As Will be described in greater detail beloW, local PC 201 
can be used in connection With components to remotely dis 
tribute media presentations. Moreover, a DRM scheme 
enabled by local PC 201 can be applied to the distributed 
media presentations. 

Computing experience 202, in a preferred embodiment, is 
a media experience that Would be observed locally at PC 201. 
But computing experience 202 should not be construed as 
limited to a single instantiation. Rather, the present invention 
contemplates multiple computing experiences 202 that can 
each be instantiated and received by respective endpoints. 
Computing experience 202 includes both a user-interface 
component 204 and a media component 206. 

User-interface component 204 includes graphics and 
images that typically compose a user interface. User-interface 
component 204 includes icons, host audio, background 
images and applications such as Word-processing applica 
tions, spreadsheet applications, database applications, and so 
forth. Virtually any components that are not media compo 
nents are part of user-interface component 204. Media Play 
ers and associated operating system media components are 
examples of softWare utiliZed in connection With user-inter 
face component 204. 
Media component 206 includes media-rich or bandWidth 

intensive elements that compose a media event. The folloW 
ing is a nonexhaustive list of exemplary media components: a 
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streaming media presentation, including video and/or audio 
presentation(s), a television program, including a cable tele 
vision (CATV), satellite, pay-per-vieW, or broadcast program, 
a digitally compressed media experience, a radio program, a 
recorded media event (sourced by a VCR, DVD player, CD 
player, Personal Video Recorder and the like), a real-time 
media event, a camera feed and so on. 

Thus, a user With local PC 201 located in a home of?ce 
could use that PC to Watch a streaming video program from 
the Internet on a television (a ?rst remote endpoint 213) in the 
family room. Moreover, using the same PC, a child could 
simultaneously Watch on another television set (a second 
remote endpoint 213) a video stored on local PC 201. 

It is noted that these scenarios can be extended to a myriad 
of circumstances. For instance, a third user could simulta 
neously observe a camera feed inputted into local PC 201 that 
is remoted to a third remote endpoint 213 . A fourth user could 
use local PC 201 to remote a fourth instantiation of computing 
experience 202 to Watch a remoted television program on a 
monitor that does not have a TV tuner. 

User-interface channel 210 communicates user-interface 
component 204 to remote component 212. Terminal Server 
and Terminal Client Services, offered by Microsoft Corpora 
tion of Redmond, Wash., provide an exemplary user-interface 
channel 210. Any remotable protocol can be used to transmit 
data through user-interface channel 210. Exemplary proto 
cols include the T-120 series protocol and HTTP (Hyper Text 
Transfer Protocol). 

Media channel 208 is separate from user-interface channel 
210. Media channel 208 is used to transmit bandWidth-inten 
sive experiences such as video and others listed above. Media 
component 206 provides a communications conduit for data 
to How separate from user-interface component 204. Thus, 
the media component 206 is sent out of band With respect to 
the user-interface component, but synchronized. An exem 
plary protocol to transmit data through media component 206 
includes, but is not limited to, the Transmission Control Pro 
tocol (TCP). 

Network 211 can be any communications netWork, but is 
described in the context of a local area netWork (LAN). 
Today, LANs are offered in many varieties, including Ether 
net, phone-Wire netWorks, poWer-Wire netWorks, and Wire 
less netWorks. Wireless netWorks are not limited to radio and 
spread-spectrum netWorks and utiliZe protocols such as 
802.11a, 802.1 lb, and 802.11g. An ordinary skilled artisan 
Will readily appreciate these and other netWorks can also be 
used. 

In each of the scenarios mentioned above, user-interface 
component 204 is presented on the respective remote end 
point 213 along With media component 206. This enables a 
remote user to remotely operate local PC 201. Typical actions 
that a remote user may desire to carry out include commands 
such as stop, fast forWard, and reWind as Well as conventional 
computer commands that enable actions such as resiZing 
replay WindoWs and adjusting volume and picture quality. In 
theory, it Would Work to have a standard set of input com 
mands from Which the user of a remote media device could 
choose, if remote media devices Were standard, but as illus 
trated in FIG. 1C, both remote media devices and media types 
are diverse groups. 

For exemplary purposes only, FIG. 1C illustrates that there 
are many kinds of media, such as music (MP3s, WMAs, etc.), 
streaming audio/video, photos (JPEGs, GIFs, etc.), movie 
?les (MOVs, MPEGs, etc.), advertisements, broadcast media 
(radio, TV, cable, etc.), graphics data, etc. FIG. 1C also illus 
trates that there is a variety of devices that render media in 
some fashion, for some purpose. These devices include, but 
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4 
are not limited to, televisions, radios, tuners, DVD players, 
VCRs, MP3 players, Smart Display devices, laptops, gaming 
machines, remote control devices, cell phones, PDAs, digital 
picture frames, etc. The exemplary, non-limiting links 
betWeen the media types and devices illustrate that each of the 
types of devices may or may not have the ability to render the 
type of media in question. Thus, the media rendering capa 
bilities of the remote devices are diverse. Moreover, even if a 
device supports the ability to render a particular format, there 
is still a difference betWeen the user interface capabilities 
presented at a host device versus the capabilities of a user 
interface presented at the remote device. It Would be desirable 
to have a user interface abstraction layer for the translation of 
the user interface capabilities from the host device to the 
remote device. 

For instance, an MP3 player may or may not be able to store 
or render video. A laptop may have signi?cantly better stor 
age, processing poWer and resolution than other devices. A 
universal remote device may have specialiZed touch screen 
capabilities. Thus, a user Would bene?t from automatic tai 
loring of the desktop media experience familiar to the user in 
a custom format that makes sense in vieW of the media capa 
bilities of a select remote device. Today, no such ability exists, 
unless a developer hardWires unique server softWare and 
unique client softWare for achieving the objective With 
respect to a speci?c device. 

It Would thus be desirable to have a mechanism or frame 
Work for a remote device to declare its media rendering capa 
bilities to a host device. It Would be further desirable to have 
a mechanism or frameWork for a remote device to declare its 
user interface capabilities to a host device as they relate to the 
remote device’s media experience. Accordingly, there is a 
great need in the art for a remote computing mechanism, 
enabling a remote device to declare capabilities as they relate 
to media in a computing system including at least one host 
device, and one or more remote devices. 

SUMMARY OF THE INVENTION 

In consideration of the above-identi?ed shortcomings of 
the art, the present invention provides systems and methods 
for providing a media device capabilities determination 
mechanism in a netWorked computing environment. Some of 
today’s operating systems and applications deliver a set of 
remoting features to enable a netWorked ecosystem of remote 
media consumption devices. These devices connect to the 
host and display a remoted media experience via remoting 
protocols and technologies. In this regard, the device capa 
bilities determination mechanism of the invention enables a 
remote media consumption device to specify a custom set of 
media capabilities that should be remoted from the host to the 
remote media consumption device. The mechanism is 
dynamic and extensible. 

Other advantages and features of the invention are 
described beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The systems and methods for declaring media capabilities 
in accordance With the present invention are further described 
With reference to the accompanying draWings in Which: 

FIG. 1A illustrates an exemplary prior art remote comput 
ing environment; 

FIG. 1B illustrates an exemplary remote computing envi 
ronment for remoting a media experience to a remote device; 

FIG. 1C illustrates hoW diverse media types and media 
devices are When it comes to providing a media experience; 
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FIG. 2A is a block diagram representing an exemplary 
network environment having a variety of computing devices 
in Which the present invention may be implemented; 

FIG. 2B is a block diagram representing an exemplary 
non-limiting server computing device in Which the present 
invention may be implemented; 

FIG. 2C is a block diagram of a generic remote device in 
connection With Which the present invention may be imple 
mented to enable the generic remote device to declare its 
media capabilities; 

FIGS. 3A and 3B are block and How diagrams, respec 
tively, of exemplary embodiments of the extensible media 
capabilities declaration mechanism of the invention; 

FIG. 4 is a How diagram of an exemplary, non-limiting 
embodiment of the media capabilities declaration mechanism 
of the invention; 

FIG. 5 illustrates an exemplary, non-limiting user interface 
for a tool for building the media capabilities token(s) of the 
invention; and 

FIG. 6 illustrates the use of the invention in connection 
With a host device having a shell for use With a generally local 
remote control experience. 

DETAILED DESCRIPTION OF THE INVENTION 

OvervieW 
Recent improvements in the Way consumers interact With 

their computers include the introduction of a broad ecosystem 
of netWorked devices that deliver entertainment experiences 
(such as TV, music, videos, photographs, DVD’s, etc) 
throughout the home on a variety of devices (such as elec 
tronic home remote media devices, Smart Displays, xBoxes, 
pocket PCs, portable DVD devices, and the like). In order to 
optimiZe the media experience enabled by a host PC for the 
class of session onto Which it is remoted, the capabilities of 
the session, based on the capabilities of the device, must be 
knoWn. Today, the differences betWeen devices such as typi 
cal remote media devices, Smart Displays, generic TS ses 
sions, etc. are Well understood. Accordingly, different classes 
of sessions require different remote media sessions. Over 
time, media Will be remotely accessed by a greater variety of 
devices (e.g., xBox, Pocket PC, portable DVD players, etc). 
As described in more detail beloW, the mechanism for deter 
mining device capabilities of the invention satis?es these 
needs. 
As mentioned, some of today’s operating systems, such as 

Windows@ Media Center Edition (MCE), deliver a rich set of 
remoting features to enable an ecosystem of remote media 
consumption devices. These devices connect to the host, such 
as an MCE PC, and display a remoted media experience via 
Terminal Services or other remoting technologies. To 
enhance such an ecosystem, the automatic device capabilities 
declaration and determination mechanism of the invention 
enables a remote device to specify a custom set of media 
capabilities and corresponding UI that should be remoted to 
the device. 

Exemplary NetWorked and Distributed Environments 
One of ordinary skill in the art can appreciate that the 

invention can be implemented in connection With any com 
puter or other client or server device, Which can be deployed 
as part of a computer netWork, or in a distributed computing 
environment. In this regard, the present invention pertains to 
any computer system or environment having any number of 
memory or storage units, and any number of applications and 
processes occurring across any number of storage units or 
volumes, Which may be used in connection With a remote 
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6 
media experience in accordance With the present invention. 
The present invention may apply to an environment With 
server computers and client computers deployed in a netWork 
environment or distributed computing environment, having 
remote or local storage. The present invention may also be 
applied to standalone computing devices, having program 
ming language functionality, interpretation and execution 
capabilities for generating, receiving and transmitting infor 
mation in connection With remote or local services. With 
netWork sources for digital media proliferating more than 
ever, the invention is particularly relevant to those computing 
devices operating in a netWork or distributed computing envi 
ronment, and thus the media capabilities declaration tech 
niques in accordance With the present invention can be 
applied With great e?icacy in those environments. 

Distributed computing provides sharing of computer 
resources and services by exchange betWeen computing 
devices and systems. These resources and services include 
the exchange of information, cache storage and disk storage 
for ?les. Distributed computing takes advantage of netWork 
connectivity, alloWing clients to leverage their collective 
poWer and storage to bene?t the entire enterprise. In this 
regard, a variety of devices may have applications, objects or 
resources that may implicate the media capabilities determi 
nation processes of the invention. 

FIG. 2A provides a schematic diagram of an exemplary 
netWorked or distributed computing environment. The dis 
tributed computing environment comprises computing 
objects 10a, 10b, etc. and computing objects or devices 110a, 
110b, 1100, etc. These objects may comprise programs, 
methods, data stores, programmable logic, etc. The objects 
may comprise portions of the same or different devices such 
as PDAs, audio/video devices, MP3 players, personal com 
puters, etc. Each object can communicate With another object 
by Way of the communications netWork 14. This netWork may 
itself comprise other computing objects and computing 
devices that provide services to the system of FIG. 2A, and 
may itself represent multiple interconnected netWorks. In 
accordance With an aspect of the invention, each of the objects 
10a, 10b, etc. or 11011, 110b, 1100, etc. may contain an appli 
cation that might make use of an interface, such as an API, or 
other object, softWare, ?rmWare and/or hardWare, to request 
or make use of the media capabilities determination processes 
in accordance With the invention. 

It can also be appreciated that an object, such as 1100, may 
be hosted on another computing device 10a, 10b, etc. or 11011, 
110b, etc. Thus, although the physical environment depicted 
may shoW the connected devices as computers, such illustra 
tion is merely exemplary and the physical environment may 
alternatively be depicted or described comprising various 
digital devices such as PDAs, televisions, MP3 players, etc., 
softWare objects such as interfaces, COM objects, or any 
device that may be utiliZed in connection With a media expe 
rience. 

There are a variety of systems, components, and netWork 
con?gurations that support distributed computing environ 
ments. For example, computing systems may be connected 
together by Wired or Wireless systems, by local netWorks or 
Widely distributed netWorks. Currently, many of the netWorks 
are coupled to the Internet, Which provides an infrastructure 
for Widely distributed computing and encompasses many dif 
ferent netWorks. Any of the infrastructures may be used for 
exemplary communications made incident to the provision of 
remote media experience(s) according to the present inven 
tion. 

In home netWorking environments, there are at least four 
disparate netWork transport media that may each support a 
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unique protocol, such as Power line, data (both Wireless and 
Wired), voice (e.g., telephone) and entertainment media. Most 
home control devices such as light sWitches and appliances 
may use poWer lines for connectivity. Data Services may 
enter the home as broadband (e.g., either DSL or Cable 
modem) and are accessible Within the home using either 
Wireless (e.g., HomeRF or 802.11B) or Wired (e.g., Home 
PNA, Cat 5, Ethernet, even poWer line) connectivity. Voice 
tra?ic may enter the home either as Wired (e.g., Cat 3) or 
Wireless (e.g., cell phones) and may be distributed Within the 
home using Cat 3 Wiring. Entertainment media, or other 
graphical data, may enter the home either through satellite or 
cable and is typically distributed in the home using coaxial 
cable. IEEE 1394 and DVI are also digital interconnects for 
clusters of media devices. All of these netWork environments 
and others that may emerge as protocol standards may be 
interconnected to form a netWork, such as an intranet, that 
may be connected to the outside World by Way of the Internet. 
In short, a variety of disparate sources exist for the storage and 
transmission of data, and consequently, moving forWard, 
computing devices Will require Ways of sharing data, such as 
data accessed or utiliZed incident to program objects, Which 
request or make use of the media capabilities declaration and 
determination mechanism(s) in accordance With the present 
invention. 

The Internet commonly refers to the collection of netWorks 
and gateWays that utiliZe the TCP/IP suite of protocols, Which 
are Well-knoWn in the art of computer networking. TCP/IP is 
an acronym for “Transmission Control Protocol/Internet Pro 
tocol.” The Internet can be described as a system of geo 
graphically distributed remote computer netWorks intercon 
nected by computers executing networking protocols that 
alloW users to interact and share information over the 
netWork(s). Because of such Wide-spread information shar 
ing, remote netWorks such as the Internet have thus far gen 
erally evolved into an open system for Which developers can 
design softWare applications for performing specialiZed 
operations or services, essentially Without restriction. 

Thus, the netWork infrastructure enables a host of netWork 
topologies such as client/ server, peer-to-peer, or hybrid archi 
tectures. The “client” is a member of a class or group that uses 
the services of another class or group to Which it is not related. 
Thus, in computing, a client is a process, i.e., roughly a set of 
instructions or tasks, that requests a service provided by 
another program. The client process utiliZes the requested 
service Without having to “knoW” any Working details about 
the other program or the service itself. In a client/ server 
architecture, particularly a netWorked system, a client is usu 
ally a computer that accesses shared netWork resources pro 
vided by another computer, e. g., a server. In the example of 
FIG. 2A, computers 110a, 110b, etc. can be thought of as 
clients and computers 10a, 10b, etc. can be thought of as the 
server Where server 10a, 10b, etc. maintains the data that is 
then replicated in the client computers 110a, 110b, etc., 
although any computer can be considered a client, a server, or 
both, depending on the circumstances. For instance, com 
puter 110a may be an MCE host PC, and computing devices 
10a, 10b, etc. may be remote media consumption devices. 
Any of these computing devices may be processing data or 
requesting services or tasks that may implicate the media 
capabilities determination mechanism(s) of the invention. 
A server is typically a remote computer system accessible 

over a remote or local netWork, such as the Internet. The client 
process may be active in a ?rst computer system, and the 
server process may be active in a second computer system, 
communicating With one another over a communications 
medium, thus providing distributed functionality and alloW 
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8 
ing multiple clients to take advantage of the information 
gathering capabilities of the server. Any softWare objects 
utiliZed pursuant to the media capabilities determination 
techniques of the invention may be distributed across mul 
tiple computing devices or objects. 

Client(s) and server(s) communicate With one another uti 
liZing the functionality provided by protocol layer(s). For 
example, HyperText Transfer Protocol (HTTP) is a common 
protocol that is used in conjunction With the World Wide Web 
(WWW), or “the Web.” For instance, RDP is a common 
protocol utiliZed for remote computing. Typically, a computer 
netWork address such as an Internet Protocol (IP) address or 
other reference such as a Universal Resource Locator (URL) 
can be used to identify the server or client computers to each 
other. The netWork address can be referred to as a URL 
address. Communication can be provided over a communi 

cations medium, e.g., client(s) and server(s) may be coupled 
to one another via TCP/IP connection(s) for high-capacity 
communication. 

Thus, FIG. 2A illustrates an exemplary netWorked or dis 
tributed environment, With a server in communication With 
client computers via a netWork/bus, in Which the present 
invention may be employed. In more detail, a number of 
servers 10a, 10b, etc., are interconnected via a communica 
tions netWork/bus 14, Which may be a LAN, WAN, intranet, 
the Internet, etc ., With a number of client or remote computing 
devices 110a, 110b, 1100, 110d, 110e, etc., such as a portable 
computer, handheld computer, thin client, netWorked appli 
ance, or other device, such as a VCR, TV, oven, light, heater 
and the like in accordance With the present invention. It is thus 
contemplated that the present invention may apply to any 
computing device With unique media abilities When it comes 
to storage, user interface, rendering, etc. 

In a netWork environment in Which the communications 
netWork/bus 14 is the Internet, for example, the servers 10a, 
10b, etc. can be Web servers With Which the clients 110a, 
110b, 1100, 110d, 110e, etc. communicate via any ofa num 
ber of knoWn protocols such as HTTP. Servers 10a, 10b, etc. 
may also serve as clients 110a, 110b, 1100, 110d, 110e, etc., 
as may be characteristic of a distributed computing environ 
ment. 

Communications may be Wired or Wireless, Where appro 
priate. Client devices 110a, 110b, 1100, 110d, 110e, etc. may 
or may not communicate via communications netWork/bus 
14, and may have independent communications associated 
thereWith. For example, in the case of a TV or VCR, there may 
or may not be a netWorked aspect to the control thereof. Each 
client computer 110a, 110b, 1100, 110d, 110e, etc. and server 
computer 10a, 10b, etc. may be equipped With various appli 
cation program modules or objects 135 and With connections 
or access to various types of storage elements or objects, 
across Which ?les or data streams may be stored or to Which 
portion(s) of ?les or data streams may be doWnloaded, trans 
mitted or migrated. Any one or more of computers 10a, 10b, 
110a, 110b, etc. may be responsible for the maintenance and 
updating of a database 20 or other storage element, such as a 
database or memory 20 for storing data processed according 
to the invention. Thus, the present invention can be utiliZed in 
a computer netWork environment having client computers 
110a, 110b, etc. that can access and interact With a computer 
netWork/bus 14 and server computers 10a, 10b, etc. that may 
interact With client computers 110a, 110b, etc. and other like 
devices, and databases 20. 

Exemplary Computing Device 
FIG. 2B and the folloWing discussion are intended to pro 

vide a brief general description of a suitable computing envi 
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ronment in connection With Which the invention may be 
implemented. It should be understood, however, that hand 
held, portable and other computing devices and computing 
objects of all kinds are contemplated for use in connection 
With the present invention, i.e., anyWhere Where that media 
may be experienced in a computing environment. While a 
general purpose computer is describedbeloW as an exemplary 
ho st, this is but one example, and the present invention may be 
implemented With a thin client having netWork/bus interop 
erability and interaction. Thus, the present invention may be 
implemented in an environment of netWorked hosted services 
in Which very little or minimal client resources are impli 
cated, e.g., a netWorked environment in Which the client 
device serves merely as an interface to the netWork/bus, such 
as an object placed in an appliance. In essence, anyWhere that 
data may be stored or from Which data may be retrieved or 
transmitted to another computer is a desirable, or suitable, 
environment for operation of the delivery of a custom media 
experience in accordance With the invention. 

Although not required, the invention can be implemented 
via an operating system, for use by a developer of services for 
a device or object, and/or included Within application soft 
Ware that operates in connection With the receipt of a capa 
bilities declaration or delivery of a custom media experience 
in accordance With the invention. Software may be described 
in the general context of computer-executable instructions, 
such as program modules, being executed by one or more 
computers, such as client Workstations, servers or other 
devices. Generally, program modules include routines, pro 
grams, objects, components, data structures and the like that 
perform particular tasks or implement particular abstract data 
types. Typically, the functionality of the program modules 
may be combined or distributed as desired in various embodi 
ments. Moreover, those skilled in the art Will appreciate that 
the invention may be practiced With other computer system 
con?gurations and protocols. Other Well knoWn computing 
systems, environments, and/or con?gurations that may be 
suitable for use With the invention include, but are not limited 
to, personal computers (PCs), automated teller machines, 
server computers, hand-held or laptop devices, multi-proces 
sor systems, microprocessor-based systems, programmable 
consumer electronics, netWork PCs, appliances, lights, envi 
ronmental control elements, minicomputers, mainframe 
computers and the like. The invention may also be practiced 
in distributed computing environments Where tasks are per 
formed by remote processing devices that are linked through 
a communications netWork/bus or other data transmission 
medium. In a distributed computing environment, program 
modules may be located in both local and remote computer 
storage media including memory storage devices, and client 
nodes may in turn behave as server nodes. 

FIG. 2B thus illustrates an example of a suitable computing 
system environment 100 in Which the invention may be 
implemented, although as made clear above, the computing 
system environment 100 is only one example of a suitable 
computing environment and is not intended to suggest any 
limitation as to the scope of use or functionality of the inven 
tion. Neither should the computing environment 100 be inter 
preted as having any dependency or requirement relating to 
any one or combination of components illustrated in the 
exemplary operating environment 100. 

With reference to FIG. 2B, an exemplary system for imple 
menting the invention includes a general purpose computing 
device in the form of a computer 110. Components of com 
puter 110 may include, but are not limited to, a processing 
unit 120, a system memory 130, and a system bus 121 that 
couples various system components including the system 
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10 
memory to the processing unit 120. The system bus 121 may 
be any of several types of bus structures including a memory 
bus or memory controller, a peripheral bus, and a local bus 
using any of a variety of bus architectures. By Way of 
example, and not limitation, such architectures include Indus 
try Standard Architecture (ISA) bus, Micro Channel Archi 
tecture (MCA) bus, Enhanced ISA (EISA) bus, Video Elec 
tronics Standards Association (VESA) local bus, and 
Peripheral Component Interconnect (PCI) bus (also knoWn as 
MeZZanine bus). 
Computer 110 typically includes a variety of computer 

readable media. Computer readable media can be any avail 
able media that canbe accessed by computer 110 and includes 
both volatile and nonvolatile media, removable and non-re 
movable media. By Way of example, and not limitation, com 
puter readable media may comprise computer storage media 
and communication media. Computer storage media includes 
both volatile and nonvolatile, removable and non-removable 
media implemented in any method or technology for storage 
of information such as computer readable instructions, data 
structures, program modules or other data. Computer storage 
media includes, but is not limited to, RAM, ROM, EEPROM, 
?ash memory or other memory technology, CDROM, digital 
versatile disks (DVD) or other optical disk storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium Which can be used 
to store the desired information and Which can be accessed by 
computer 110. Communication media typically embodies 
computer readable instructions, data structures, program 
modules or other data in a modulated data signal such as a 
carrier Wave or other transport mechanism and includes any 
information delivery media. The term “modulated data sig 
nal” means a signal that has one or more of its characteristics 
set or changed in such a manner as to encode information in 
the signal. By Way of example, and not limitation, communi 
cation media includes Wired media such as a Wired netWork or 
direct-Wired connection, and Wireless media such as acoustic, 
RF, infrared and other Wireless media. Combinations of any 
of the above should also be included Within the scope of 
computer readable media. 
The system memory 130 includes computer storage media 

in the form of volatile and/ or nonvolatile memory such as read 
only memory (ROM) 131 and random access memory 
(RAM) 132. A basic input/output system 133 (BIOS), con 
taining the basic routines that help to transfer information 
betWeen elements Within computer 110, such as during start 
up, is typically stored in ROM 131. RAM 132 typically con 
tains data and/ or program modules that are immediately 
accessible to and/or presently being operated on by process 
ing unit 120. By Way of example, and not limitation, FIG. 2B 
illustrates operating system 134, application programs 135, 
other program modules 136, and program data 137. 
The computer 110 may also include other removable/non 

removable, volatile/nonvolatile computer storage media. By 
Way of example only, FIG. 2B illustrates a hard disk drive 141 
that reads from or Writes to non-removable, nonvolatile mag 
netic media, a magnetic disk drive 151 that reads from or 
Writes to a removable, nonvolatile magnetic disk 152, and an 
optical disk drive 155 that reads from or Writes to a remov 
able, nonvolatile optical disk 156, such as a CD-ROM or other 
optical media. Other removable/non-removable, volatile/ 
nonvolatile computer storage media that can be used in the 
exemplary operating environment include, but are not limited 
to, magnetic tape cassettes, ?ash memory cards, digital ver 
satile disks, digital video tape, solid state RAM, solid state 
ROM and the like. The hard disk drive 141 is typically con 
nected to the system bus 121 through a non-removable 
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memory interface such as interface 140, and magnetic disk 
drive 151 and optical disk drive 155 are typically connected to 
the system bus 121 by a removable memory interface, such as 
interface 150. 

The drives and their associated computer storage media 
discussed above and illustrated in FIG. 2B provide storage of 
computer readable instructions, data structures, program 
modules and other data for the computer 110. In FIG. 2B, for 
example, hard disk drive 141 is illustrated as storing operating 
system 144, application programs 145, other program mod 
ules 146 and program data 147. Note that these components 
can either be the same as or different from operating system 
134, application programs 135, other program modules 136 
and program data 137. Operating system 144, application 
programs 145, other program modules 146 and program data 
147 are given different numbers here to illustrate that, at a 
minimum, they are different copies. A user may enter com 
mands and information into the computer 110 through input 
devices such as a keyboard 162 and pointing device 161, 
commonly referred to as a mouse, trackball or touch pad. 
Other input devices (not shoWn) may include a microphone, 
joystick, game pad, satellite dish, scanner, or the like. These 
and other input devices are often connected to the processing 
unit 120 through a user input interface 160 that is coupled to 
the system bus 121, but may be connected by other interface 
and bus structures, such as a parallel port, game port or a 
universal serial bus (USB). A graphics interface 182, such as 
Northbridge, may also be connected to the system bus 121. 
Northbridge is a chipset that communicates With the CPU, or 
host processing unit 120, and assumes responsibility for 
accelerated graphics port (AGP) communications. One or 
more graphics processing units (GPUs) 184 may communi 
cate With graphics interface 182. In this regard, GPUs 184 
generally include on-chip memory storage, such as register 
storage and GPUs 184 communicate With a video memory 
186, Wherein the application variables of the invention may 
have impact. GPUs 184, hoWever, are but one example of a 
coprocessor and thus a variety of coprocessing devices may 
be included in computer 110, and may include a variety of 
procedural shaders, such as pixel and vertex shaders. A moni 
tor 191 or other type of display device is also connected to the 
system bus 121 via an interface, such as a video interface 190, 
Which may in turn communicate With video memory 186. In 
addition to monitor 191, computers may also include other 
peripheral output devices such as speakers 197 and printer 
196, Which may be connected through an output peripheral 
interface 195. 

The computer 110 may operate in a netWorked or distrib 
uted environment using logical connections to one or more 
remote computers, such as a remote computer 180. The 
remote computer 180 may be a personal computer, a server, a 
router, a netWork PC, a peer device or other common netWork 
node, and typically includes many or all of the elements 
described above relative to the computer 110, although only a 
memory storage device 181 has been illustrated in FIG. 2B. 
The logical connections depicted in FIG. 2B include a local 
area netWork (LAN) 171 and a Wide area netWork (WAN) 
173, but may also include other netWorks/buses. Such net 
Working environments are commonplace in homes, o?ices, 
enterprise-Wide computer netWorks, intranets and the Inter 
net. 

When used in a LAN netWorking environment, the com 
puter 110 is connected to the LAN 171 through a netWork 
interface or adapter 170. When used in a WAN netWorking 
environment, the computer 110 typically includes a modem 
172 or other means for establishing communications over the 
WAN 173, such as the Internet. The modem 172, Which may 
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be internal or external, may be connected to the system bus 
121 via the user input interface 160, or other appropriate 
mechanism. In a netWorked environment, program modules 
depicted relative to the computer 110, or portions thereof, 
may be stored in the remote memory storage device. By Way 
of example, and not limitation, FIG. 2B illustrates remote 
application programs 185 as residing on memory device 181. 
It Will be appreciated that the netWork connections shoWn are 
exemplary and other means of establishing a communications 
link betWeen the computers may be used. 

Exemplary Remote Device 
FIG. 2C and the folloWing discussion are intended to pro 

vide a brief general description of a suitable computing envi 
ronment for a remote media device in accordance With the 
invention. It should be understood, hoWever, that handheld, 
portable and other computing devices and computing objects 
of all kinds are contemplated for use in connection With the 
present invention, i.e., anyWhere that a device may Wish to 
request the delivery of a custom remote media experience for 
the device. The differences in these devices in terms of media 
capabilities makes use of the invention of signi?cant advan 
tageito tailor remote media experiences to different remote 
devices. Accordingly, the beloW general purpose remote com 
puter described beloW is but one example, and the present 
invention may be implemented With any client having net 
Work/bus interoperability and interaction. Thus, the present 
invention may be implemented in an environment of net 
Worked hosted services in Which very little or minimal client 
resources are implicated, e.g., a netWorked environment in 
Which the client device serves merely as an interface to the 
network/bus, such as an object placed in an appliance. In 
essence, anyWhere that data may be stored or from Which data 
may be retrieved or transmitted to another computer is a 
desirable, or suitable, environment for operation of the 
remote media experience techniques in accordance With the 
invention. 

Although not required, the invention can partly be imple 
mented via an operating system, for use by a developer of 
services for a device or object, and/or included Within appli 
cation softWare that operates in connection With the compo 
nent(s) of the invention. Software may be described in the 
general context of computer-executable instructions, such as 
program modules, being executed by one or more computers, 
such as client Workstations, servers or other devices. Those 
skilled in the art Will appreciate that the invention may be 
practiced With other computer system con?gurations and pro 
tocols. 

FIG. 2C thus illustrates an example of a suitable computing 
system environment 10011 in Which the invention may be 
implemented, although as made clear above, the computing 
system environment 10011 is only one example of a suitable 
computing environment for a remote device and is not 
intended to suggest any limitation as to the scope of use or 
functionality of the invention. Neither should the computing 
environment 100 be interpreted as having any dependency or 
requirement relating to any one or combination of compo 
nents illustrated in the exemplary operating environment 
100a. 
With reference to FIG. 2C, an exemplary remote device for 

implementing the invention includes a general purpose com 
puting device in the form of a computer 110a. Components of 
computer 110a may include, but are not limited to, a process 
ing unit 12011, a system memory 130a, and a system bus 12111 
that couples various system components including the system 
memory to the processing unit 12011. The system bus 121a 
may be any of several types of bus structures including a 
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memory bus or memory controller, a peripheral bus, and a 
local bus using any of a variety of bus architectures. 

Computer 110a typically includes a variety of computer 
readable media. Computer readable media can be any avail 
able media that can be accessed by computer 11011. By Way of 
example, and not limitation, computer readable media may 
comprise computer storage media and communication 
media. Computer storage media includes both volatile and 
nonvolatile, removable and non-removable media imple 
mented in any method or technology for storage of informa 
tion such as computer readable instructions, data structures, 
program modules or other data. Computer storage media 
includes, but is not limited to, RAM, ROM, EEPROM, ?ash 
memory or other memory technology, CDROM, digital ver 
satile disks (DVD) or other optical disk storage, magnetic 
cassettes, magnetic tape, magnetic disk storage or other mag 
netic storage devices, or any other medium Which can be used 
to store the desired information and Which can be accessed by 
computer 110. Communication media typically embodies 
computer readable instructions, data structures, program 
modules or other data in a modulated data signal such as a 
carrier Wave or other transport mechanism and includes any 
information delivery media. The term “modulated data sig 
nal” means a signal that has one or more of its characteristics 
set or changed in such a manner as to encode information in 
the signal. By Way of example, and not limitation, communi 
cation media includes Wired media such as a Wired netWork or 
direct-Wired connection, and Wireless media such as acoustic, 
RF, infrared and other Wireless media. Combinations of any 
of the above should also be included Within the scope of 
computer readable media. 

The system memory 130a may include computer storage 
media in the form of volatile and/or nonvolatile memory such 
as read only memory (ROM) and/or random access memory 
(RAM). A basic input/output system (BIOS), containing the 
basic routines that help to transfer information betWeen ele 
ments Within computer 110, such as during start-up, may be 
stored in memory 130a. Memory 130a typically also contains 
data and/or program modules that are immediately accessible 
to and/or presently being operated on by processing unit 
12011. By Way of example, and not limitation, memory 130a 
may also include an operating system, application programs, 
other program modules, and program data. 

The computer 1 1 011 may also include other removable/non 
removable, volatile/nonvolatile computer storage media. For 
example, computer 110a could include a hard disk drive that 
reads from or Writes to non-removable, nonvolatile magnetic 
media, a magnetic disk drive that reads from or Writes to a 
removable, nonvolatile magnetic disk, and/or an optical disk 
drive that reads from or Writes to a removable, nonvolatile 
optical disk, such as a CD-ROM or other optical media. Other 
removable/non-removable, volatile/nonvolatile computer 
storage media that can be used in the exemplary operating 
environment include, but are not limited to, magnetic tape 
cassettes, ?ash memory cards, digital versatile disks, digital 
video tape, solid state RAM, solid state ROM and the like. A 
hard disk drive is typically connected to the system bus 12111 
through a non-removable memory interface such as an inter 
face, and a magnetic disk drive or optical disk drive is typi 
cally connected to the system bus 121 by a removable 
memory interface, such as an interface. 
A user may enter commands and information into the com 

puter 11011 through input devices such as a keyboard and 
pointing device, commonly referred to as a mouse, trackball 
or touch pad. Other input devices may include a microphone, 
joystick, game pad, satellite dish, scanner, or the like. These 
and other input devices are often connected to the processing 
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unit 12011 through user input 140a and associated interface(s) 
that are coupled to the system bus 12111, but may be connected 
by other interface and bus structures, such as a parallel port, 
game port or a universal serial bus (U SB). A graphics sub 
system may also be connected to the system bus 12111. A 
monitor or other type of display device is also connected to 
the system bus 121a via an interface, such as output interface 
15011, which may in turn communicate With video memory. In 
addition to a monitor, computers may also include other 
peripheral output devices such as speakers and a printer, 
Which may be connected through output interface 15011. 
The computer 110a may operate in a netWorked or distrib 

uted environment using logical connections to one or more 
other remote computers, such as remote computer 17011, 
which may in turn have media capabilities different from 
device 11011. The remote computer 170a may be a personal 
computer, a server, a router, a netWork PC, a peer device or 
other common netWork node, or any other remote media 
consumption or transmission device, and may include any or 
all of the elements described above relative to the computer 
11011. The logical connections depicted in FIG. 2C include a 
netWork 171a, such local area netWork (LAN) or a Wide area 
netWork (WAN), but may also include other netWorks/buses. 
Such netWorking environments are commonplace in homes, 
o?ices, enterprise-Wide computer netWorks, intranets and the 
Internet. 

When used in a LAN netWorking environment, the com 
puter 11011 is connected to the LAN 17111 through a netWork 
interface or adapter. When used in a WAN netWorking envi 
ronment, the computer 110a typically includes a modem or 
other means for establishing communications over the WAN, 
such as the Internet. A modern, Which may be internal or 
external, may be connected to the system bus 121a via the 
user input interface of input 14011, or other appropriate 
mechanism. In a netWorked environment, program modules 
depicted relative to the computer 11011, or portions thereof, 
may be stored in a remote memory storage device. It Will be 
appreciated that the netWork connections shoWn and 
described are exemplary and other means of establishing a 
communications link betWeen the computers may be used. 

Exemplary Distributed Computing Frameworks or Architec 
tures 

Various distributed computing frameWorks have been and 
are being developed in light of the convergence of personal 
computing and the Internet. Individuals and business users 
alike are provided With a seamlessly interoperable and Web 
enabled interface for applications and computing devices, 
making computing activities increasingly Web broWser or 
netWork-oriented. 

For example, MICROSOFT®’s managed code platform, 
i.e., .NET, includes servers, building-block services, such as 
Web-based data storage and doWnloadable device softWare. 
Generally speaking, the NET platform provides (1) the ability 
to make the entire range of computing devices Work together 
and to have user information automatically updated and syn 
chroniZed on all of them, (2) increased interactive capability 
for Web pages, enabled by greater use of XML rather than 
HTML, (3) online services that feature customiZed access and 
delivery of products and services to the user from a central 
starting point for the management of various applications, 
such as e-mail, for example, or softWare, such as O?ice .NET, 
(4) centraliZed data storage, Which increases e?iciency and 
ease of access to information, as Well as synchroniZation of 
information among users and devices, (5) the ability to inte 
grate various communications media, such as e-mail, faxes, 
and telephones, (6) for developers, the ability to create reus 
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able modules, thereby increasing productivity and reducing 
the number of programming errors and (7) many other cross 
platform and language integration features as Well. 

While some exemplary embodiments herein are described 
in connection With softWare residing on a computing device, 
one or more portions of the invention may also be imple 
mented via an operating system, application programming 
interface (API) or a “middle man” object, a control object, 
hardWare, ?rmware, intermediate language instructions or 
objects, etc., such that the methods of the invention may be 
included in, supported in or accessed via all of the languages 
and services enabled by managed code, such as .NET code, 
and in other distributed computing frameworks as Well. 

OvervieW of Remote Desktop Protocol and Terminal Server 
Sessions 
The Microsoft Remote Desktop Protocol (RDP) is one 

example of a protocol that can be used to port a media expe 
rience from a host to a remote media consumption device. 
RDP provides remote display and input capabilities over net 
Work connections for WindoWs-based applications running 
on a server. RDP is designed to support different types of 
netWork topologies and multiple LAN protocols. 
On the server, RDP uses its oWn video driver to render 

display output by constructing the rendering information into 
netWork packets using the protocol and sending them over the 
netWork to the client. On the client, RDP receives rendering 
data and interprets the packets into corresponding graphics 
device interface API calls. For the input path, client mouse 
and keyboard events are redirected from the client to the 
server. On the server, RDP uses its oWn virtual keyboard and 
mouse driver to receive the keyboard and mouse events. From 
a non-limiting feature standpoint, RDP includes encryption, 
bandWidth reduction features, roaming disconnect, clipboard 
mapping, print redirection, virtual channels, remote control 
and netWork load balancing. 

Terminal Server provides an exemplary remote computing 
environment as an extension of a server, such as WindoWs NT 
Server. With merely a thin client, users can experience the 
server desktop operating system and applications completely 
off the server. With Terminal Server, users are provided 
access to WindoWs-based applications from any of the fol 
loWing types of desktops: (A) loW-cost hardWare, commonly 
referred to as WindoWs-based terminals, Which are marketed 
by third-party hardWare vendors, (B) WindoWs desktop oper 
ating systems, such as WindoWs 95 or Microsoft WindoWs 
NT Workstation by running the Terminal Server client as a 
WindoW Within the local desktop environment, and (C) 
X-based Terminals, UNIX-based desktops as Well as Apple 
Macintosh, MS-DOS and other netWorked computers 
(through add-on softWare). 

Terminal Server comprises three main components: the 
Terminal Server multiuser core, the Remote Desktop Proto 
col (RDP) and the thin client softWare. 

Terminal Server is the multiuser server core that provides 
the ability to host multiple, simultaneous client sessions on 
other devices. Terminal Server is capable of directly hosting 
compatible multiuser client desktops running on a variety of 
WindoWs-based and non-WindoWs-based hardWare. Stan 
dard WindoWs-based applications do not need modi?cation 
to run on the Terminal Server, and all standard WindoWs 
NT-based management infrastructure and technologies can 
be used to manage the client desktops. In this Way, corpora 
tions can take advantage of the rich choice of applications and 
tools offered by the WindoWs environment. 
RDP is the protocol of Terminal Server that alloWs a thin 

client to communicate With the Terminal Server over the 
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netWork. This protocol is based on the lntemational Telecom 
munications Union (ITU) T.l20 protocol, an international, 
standard multichannel conferencing protocol. RDP is tuned 
for high-bandWidth enterprise environments and also sup 
ports encrypted sessions. 
The thin client component is softWare that presents, or 

displays, a WindoWs user interface on a range of desktop 
hardWare including WindoWs-based terminal devices and 
personal computers. 
An Object Manager of Terminal Server provides that appli 

cations and system programs of different sessions do not 
collide. Every object name created Within a session is 
appended With a unique identi?er number associated With the 
individual session that created it (SessionlD). The Terminal 
Server service is entirely protocol-independent, so it can 
function using RDP or a third-party add-on protocol such as 
Citrix’s ICA. 

RDP is a multichannel capable protocol alloWing for sepa 
rate virtual channels for carrying serial device communica 
tion and presentation data from the server, as Well as 
encrypted client mouse and keyboard data. Virtual channels 
are softWare extensions that can be used to add functional 
enhancements to a Terminal Services application. Examples 
of functional enhancements might include: support for spe 
cial types of hardWare, audio, or other additions to the core 
functionality provided by the Terminal Services RDP. RDP 
provides multiplexed management of multiple virtual chan 
nels. 

A virtual channel application has tWo parts, a client-side 
component and a server-side component. The server-side 
component is an executable program running on the Terminal 
Server. The client-side component is a DLL that is loaded into 
memory on the client computer When the Terminal Services 
client program runs. 

Virtual channels can add functional enhancements to a 

Terminal Services client, independent of the RDP protocol. 
With virtual channel support, neW features can be added 
Without having to update the client or server softWare, or the 
RDP protocol. 

Several other capabilities are also part of the T120 stan 
dards de?nition, including, for example, multipoint data 
delivery, Which alloWs data from an application to be deliv 
ered “real-time” to multiple parties. Multicast-enabled deliv 
ery alloWs for reliable delivery services of data transmissions. 
It increases the performance for the customer While at the 
same time reducing the load on the netWork infrastructure. 
RDP is bene?cial for connectivity purposes because it pro 
vides an extensible base from Which to build more abilities. 

This is in part because RDP provides up to 64,000 separate 
channels for data transmission, as Well as provisions for mul 
tipoint transmission. 
RDP is designed to support many different types of Net 

Work topologies, such as lSDN, POTS, and many LAN pro 
tocols, such as IPX, Netbios, TCP/IP, and so forth. 
The activity involved in sending and receiving data through 

the RDP stack is essentially the same as the seven-layer OSl 
(open systems interconnection) model standards for common 
LAN netWorking today. Data from an application or service 
to be transmitted is passed doWn through the protocol stacks, 
sectioned, directed to a channel, encrypted, Wrapped, framed, 
packaged onto the netWork protocol, and ?nally addressed 
and sent over the Wire to the client. 
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The return data Works the same Way in reverse, With the 
packet being stripped of its address, then unwrapped, 
decrypted, and so on, until the data is presented to the appli 
cation for use. Some portions of the protocol stack modi?ca 
tions occur betWeen the 4th and 7th layers, Where the data is 
encrypted, Wrapped and framed, directed to a channel, and 
prioritized. 

With RDP, advantageously, the complexities of dealing 
With the Protocol stack are abstracted aWay from the applica 
tion developer. The application developer simply Writes the 
application, and the RDP stack implemented by the Terminal 
Server and its client connections takes care of the rest. 
When starting, Terminal Server boots and loads the core 

operating system, and the Terminal Server service is started 
and begins Waiting for session connections. Each connection 
is given a unique session identi?er or “SessionID,” to repre 
sent an individual session to the Terminal Server and each 
process created Within a session is “tagged” With the associ 
ated SessionID to differentiate its namespace from other ses 
sion namespaces. When a user logs on to a Terminal Services 
enabled computer, a session is started for the user, identi?ed 
by unique session ID. Because each logon to a Terminal 
Services client receives a separate session ID, the user-expe 
rience is similar to being logged on to multiple computers at 
the same time, e. g., an o?ice computer and a home computer. 

The console (Terminal Server keyboard, mouse, and video) 
session is the ?rst to load and is treated as a special-case client 
connection and assigned SessionIDO. The console session 
starts as a normal system session, With the con?gured display, 
mouse, and keyboard drivers loaded. 

After creating the console session, the Terminal Server 
service then calls the Session Manager to create tWo (by 
default) idle client sessions aWaiting client connections. To 
create the idle sessions, the Session Manager executes the 
client server run-time subsystem process, and a neW Ses 
sionID is assigned to that process. 

Unlike the console session, client sessions are con?gured 
to load separate drivers for the display, keyboard, and mouse. 
The neW display driver is the Remote Desktop Protocol 
(RDP) display device driver, and the mouse and keyboard 
drivers are replaced With the RDP driver. These drivers alloW 
the RDP client session to be both available and interactive, 
remotely. Finally, Terminal Server also invokes a connection 
listener thread for the RDP protocol, Which listens for RDP 
client connections on a TCP port. Processes With different 
SessionIDs are prevented from accessing another session’s 
data. 

In an exemplary implementation, the client initiates a con 
nection to the Terminal Server through the TCP port. The 
Terminal Server RDP listener thread detects the session 
request and creates a neW RDP stack instance to handle the 
neW session request. The listener thread hands over the 
incoming session to the neW RDP stack instance and contin 
ues listening on the TCP port for further connection attempts. 
Each RDP stack is created as the client sessions are connected 
to handle negotiation of session con?guration details. 

After user logon, the desktop, or application, if in single 
application mode, is displayed for the user. When the user 
selects an application to run, the mouse commands are passed 
to the Terminal Server, Which launches the selected applica 
tion into a neW virtual memory space. 

If a user decides to disconnect the session, the processes 
and all virtual memory space remain and are paged off to the 
physical disk if physical memory is required for other pro 
cesses. An additional bene?t of RDP is that of being able to 
change session screen resolutions, depending on What the 
user requests for the session. For example, if a user had 
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18 
previously connected to a Terminal Server session at 800x600 

resolution and disconnected, and then moved to a different 
computer that only supported 640x480 resolution and recon 
nected to the existing session, the desktop Would be redraWn 
to support the neW resolution. 

Logoff is typically very simple to implement. Once a user 
logs off from the session, all processes associated With the 
SessionID are terminated and any memory allocated to the 
session is released. 

Declaration and Determination of Media Capabilities of a 
Remote Device 

As mentioned, some of today’s operating systems, e. g., 
Windows@ Media Center Edition (MCE), deliver a rich set of 
remoting features to enable an ecosystem of remote media 
consumption devices. These devices connect to the host, such 
as an MCE PC, and display a remoted experience via Termi 
nal Services and RDP or other remoting technologies. The 
device capabilities determination mechanism of the invention 
thus enables a remote device to specify the custom set of 
media capabilities that should be remoted to the device. 

As discussed, in order to optimiZe a host PC media expe 
rience for the class of session onto Which it is remoted, the 
capabilities of the session based on the device are declared by 
the remote device in accordance With the invention. Different 
classes of sessions are thus provided With different media 
experiences. The mechanism for declaring and determining 
device capabilities in accordance With the invention enables 
con?guration of the media experience appropriately for the 
remote device. 

FIGS. 3A and 3B illustrate exemplary block and How dia 
grams, respectively, for a variety of embodiments of the 
present invention. FIG. 3A illustrates that that a remote media 
device 310 declares its media capabilities according to a 
frameWork understood by the host PC 300. Host PC 300, 
interpreting the capabilities declaration by rules dictated by 
the frameWork, can then deliver a custom media experience to 
the remote device. FIG. 3B illustrates exemplary procedure 
for the exchange betWeen host PC 300 and remote media 
device 310. At 320, a remote computing session is created 
according to the protocol, such as RDP, being used betWeen 
host 300 and device 310. At 330, the device 310 declares a set 
of media functionality it possesses via the mechanism of the 
invention. At 340, the ho st receives the declaration and at 350, 
the host translates the declaration into a tailored set of media 
functionality that is understood by the host 300 to apply to the 
delivery of a media experience to the remote device 310 
during the session. 

In exemplary embodiments and illustrated in the How dia 
gram of FIG. 4, the capabilities determination mechanism 
Works as folloWs. At 400, an RDP session is initialized, and at 
410, the host PC opens a virtual channel and monitors the 
channel at 420 until a timeout period, e.g., 60 seconds, com 
pletes. If the remote client establishes a connection via this 
virtual channel at 430 and passes in the capabilities string for 
the device at 440, the media center UI is presented to the 
remote device With the appropriate functionality enabled at 
450. If no valid capabilities string is transferred Within the 
timeout period as determined at 460, a generic set of device 
capabilities is assumed at 470. An exemplary, non-limiting 
default set is de?ned in Table I beloW. In one embodiment, the 
capabilities string is passed to the host PC via a virtual chan 
nel de?ned by RDP. 
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Property Name 

Exemplary Media Capabilities Properties and Device Settings 

Token Description 
Not Re 
moted 

Generic 
PC 

Media 
Device 

Smart 
Display 

Tablet 
PC 

Pocket 
PC XBOX 

AreAdvancedPhotoFeaturesAlloWed 

AreMouseMoveEventsNotTrackingMouse 

AreOverscanMarginsNeeded 

ArePopupsAlloWed 
ClientName 
Isl OFootHelpAlloWed 

Is2FootHelpAlloWed 

IsAudioAlloWed 

IsAudioNonWMP 

IsBlackLetterB oXNeeded 

IsCCRenderedByClient 

IsCDCopyingAlloWed 

IsCDPlaybackAlloWed 

IsDVDPlaybackAlloWed 

IsFPDAlloWed 

IsGDIRendererUsed 

IsInputTreatedAsIfFromRemote 

IsIntensiveAnimationAlloWed 

IsIntensiveRenderingAlloWed 

IsToolbarAlloWed 

IsToolbarPersisted 
IsTrayAppletAlloWed 

IsTVSkinUsed 

IsVideoAlloWed 

IsWebContentAlloWed 

IsWin3 2ContentAlloWed 

IsWindoWModeAlloWed 

PHO 

MOU 

MAR 

POP 

NAM 
H10 

H02 

AUD 

AUR 

BLB 

CCC 

CPY 

CDA 

DVD 

FPD 

GDI 

ANI 

TBA 

TBP 

APP 

TVS 

VID 

WEB 

W32 

WIN 

Is photo printing and photo 
editing alloWed on this client 
Are neW MouseMove events 

generated While the mouse is 
moving? Or is this a “Tablet” 
device & a move event is 

generated immediately before a 
select event 

Are overscan margins needed 

When displaying the UI? (for 
display on TVs) 
Are HTML popups alloWed? 
The Name of the current client 
Is in-proc help alloWed on this 
client 
Is HTML help alloWed on this 
client 
Is audio (Music/FM) alloWed on 
this client 
Is audio sent out of band (not 
using WMP) 
Is a black letterboX needed for 

displaying video? 
Is CC data rendered by the 
display? Or Media Center? 
Is CD Ripping alloWed on this 

client 
Is CD playback alloWed on this 

client 
Is DVD playback alloWed on 

this client 
Can status events be sent to 

the FPD? 

Is Media Center rendering using 
GDI? Or D3D? 

Input from the remote control is 
being mapped to virtkeys and 
then RDP pipes them to the PC. 
Ifthis is true, then the command 
should be treated as if it came 

from the remote and not the 

keyboard. 
Is high-bandwidth animation 
(i.e., animating page layouts) 
alloWed? 

Is high-bandwidth rendering (ie. 
audio visualizations) alloWed on 
this client 
Can the 2" toolbar be 

displayed? 
Is the 2" toolbar alWays visible? 
Is the tray applet alloWed on 
this client 
Is the TV skin being used on 

this client? (for better display on 

TVs) 
Is video (TV/My Videos) 
alloWed on this client 

Is loading HTML pages alloWed 
on this client 

Is loading Win32 applications 
alloWed on this client 

Can Media Center run 

WindoWed? Or is it restricted to 

full screen? 

F 

T F 

F 

T 

F 

T ? ? 

F 










